The waters north of Iceland are characterized by large hydrographic fluctuations. Warm and cold years are distinguished on the basis of the hydrography. Time-series data reveal that zooplankton biomass, capelin biomass, and capelin weight-at-age are all greater during warm years than during cold years. The chain of events that links hydrographic conditions with the observed ecological variations is discussed.
Introduction
Long-term hydrographic investigations in Icelandic waters have demonstrated large fluctuations in the inflow of Atlantic Water onto the northern shelf area. On the basis of salinity and temperature of the waters north of Iceland during spring, Malmberg and Blindheim (1994) grouped years into those dominated by Atlantic, Polar, or Arctic Water. Using this classification, Astthorsson et al. (1994) considered years dominated by Atlantic water as warm years and years dominated by either Polar or Arctic water as cold years. This distinction was used as the basis for an analysis and discussion of the possible influence of environmental conditions on zooplankton and capelin.
Material
Zooplankton data were collected in May-June by vertical hauls (50-0 m) at three standard sections -Kö gur (1961 -1996 ), Siglunes (1961 -1996 ), and Langanes-N (1968 -1996 -in the subarctic waters north of Iceland (Astthorsson and Gislason, 1995) . Information on capelin stock biomass and weights at age was taken from ICES (1996) and Vilhjalmsson (1994) , and updated with data provided by Vilhjalmsson (pers. comm.) .
Results
At all three sections, zooplankton biomass was on average higher in warm years than in cold years. However, a single factor ANOVA showed that the difference was only significant for the Siglunes section and for all sections combined (Table 1) . Mean weights-at-age and biomass of capelin were significantly larger in warm years than in cold years. Regression analysis did not result in significant correlations between zooplankton and capelin weights-at-age nor capelin biomass, although the positive trends suggest that the changes in capelin followed to some extent those in the zooplankton. Figure 1 shows the changes in zooplankton biomass and capelin weight at 3 years of age during 1970-1996.
Discussion
The chain of events leading from fluctuating environmental conditions to different capelin biomasses in warm and cold years may be simplified in the following way. The inflow of Atlantic Water onto the shelf area north of Iceland is an important factor maintaining mixing and renewal of nutrients in the area (Stefánsson and O u lafsson, 1991) . The higher nutrient levels and moderate mixing during warm years lead to a longerlasting phytoplankton spring bloom and probably also to higher annual production (Thordardottir, 1984) compared to cold years when the waters are more stratified and nutrients become rapidly depleted in spring. Food availability for zooplankton is thus likely to be higher in warm years than in cold ones. A larger influx of Atlantic Water may also result in advection of zooplankton biomass originating from the waters west and south of Iceland onto the northern shelf area. Lastly, higher temperature conditions as such may favour faster growth. Both directly and indirectly, zooplankton production and biomass in the waters north of Iceland are thus likely Table 1 . Summary statistics of single factor ANOVA for zooplankton biomass, capelin weight, and capelin biomass during warm and cold years (values in parentheses: standard error; ns: not significant; *p<0.05; **p<0.01; ***p<0.001).
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Cold 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 to depend strongly on the hydrographic conditions. The higher zooplankton biomass during warm years appears to be reflected in the larger weight of individual capelin and also in larger capelin biomass, which suggests that zooplankton biomass may be a limiting factor for capelin production. There is no doubt that the fluctuations in capelin are also to some degree related to the fishery. However, environmentally induced feeding conditions are probably the most important factor determining recruitment and individual growth from one year to next (Vilhjalmsson, 1994) . In the Barents Sea, Skjoldal et al. (1992) also linked major changes in capelin growth rate and stock size fluctuations to changes in hydrographic conditions and zooplankton.
Although the actual mechanisms of the relationship between environmental conditions and capelin biomass north of Iceland remain obscure, the results indicate apparent linkages between hydrographical conditions and the pelagic fish resource.
